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S$|*©ttlBlSl±fc:*»-C»iJs fctt&WWW^«2001-43261 r^*;v 

£ Hit" -5 ^ tc: i D n r 5>^^lStO*«^ o ^ i^HS»*±tf 5 

sftivwi/^tfciDiiDiif^ R«#©jK«*Rnti:b*Ev''>So ^ 

EES© IC^ y fc £ » 3 ffl-&*MS»T c * & * D y ^i-tOlli^s 
JfaBS^m#SH^©LSII!rt^ig©^#£gW-5 V> a ^1^5o$ £ fc * 
fcaBfrv**-* ^^©a&jetfBJrefc&N -f V^— *1«©3B£«FIBJ:!J 

#gi$©gl^ 
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bub©*^*^ 

S o 

"C ifc -h o 

^i iiattNM«»**^fc***3eii*iB- : *©* 3 a*t* , B"*"*ia" c **« 

fSl 3E|W\ ^m5S^J©il5i^mJBE^[HlES©^fie^JT-$>5o 
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m 1 6 m i±, M§ 2 »^©ajEW»«jE^isii»©«i*«i*^'rjRa«iBBBi-e 

HI 8BlH:NSSEWSE«£E^iaB&<0ffifai:^-f y , *-*FETT*Mt-r*0!i*w , r 

Ml 2 JB3|IM5^©a3En*«H^fi!6laIK<0«l*JSa*^1-ia-e**o 
Ml 2 3 Elii-MI 3 SU6«l©affili*«£E^J*ia»©ai©— ffi<DWffi®ffi-Z& & o 

mi 2 4iai^ mi 3 mMMfc&ftzmm{&xjjtett?zmmffl&mm<DM&*:^ 

Ml 2 SiaiisaMWSEWE^IalB&Offitn;!:^^ s» *-*FETC**J**-*3iJ©0!l& 
Ml 2 6@iix jg2^1BW©SMIi»«ffi^iatt©«^J*^-riaI»Btt9iia-?? 
Ml 2 7HJi^ 3lMlEl!^Ds©^©^^J^^-rElT-$>-5o 

Mi2 8bh±n /W7^»^@»**ai:r*3Basisitt©iattia-c**o 

MI2 9E!fcfc> vi/— 77-f — ©Stf©«I^JS^"r»ifflia"C*So 

* n y tm^ommmmtn ^mmm^^'r- aomi i fHis^j 
& N mi i Bta^-rs&iE-rso sgngtisv^N i»4*«»BB©aiEia»^^ 
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^0^(Delay Locked LoopK CLKI±*Py*A#N D — CLKJ±^ u y & fcB:£k Ba 
MAABafcttjfcbfcSElSIH ( = r) ©aS6*fxV^ * P ffi^D-CLKfcffi 
fc»©3Wfi«aE«flEV a *^*-r*MWSE«E*/«I5IBMUJU & &tFfcx-ME« 

kdlli~3 *±s*:*w«*a:*-*o 

IllIlEVa4IIIA*Ba («*.tt4K* h : 0-1,5) t^Ltl^ 

moil 1 ~3 £A#£*L3o ;r©DLLl~3-£f±. 3o©513EMSJpmffiVs 1 ~ 
3£I6S£U «3aEllSE«JE^lHli»MUX^A*-rSo * ^tHIAAB a 

^©mffiv a-C'ji®[Hig§D©aiMS^S'j|?"rsc iiicicfe. b^m&MXJjB & km 

J& b feii^^P^ rW5^0'^ fcH*D-CLKjW» 6 ft S . - C "CilJEBSRS r i±M 
38E«ISE«JBEVafc<fcoT*A6*tSilk*4*ai:U'rv>So 

51^Pf&D©«I^J*fl2Efc:*-^V^TiiiBJ-rSo £1 2 H£:fc^-Cx HIE 
(Vdd) (GND) MIHIfclx 1 o©P^"**;i/FET (Ml) t2O0Nft 

*;i/FET(M2> M3 )#iS*JfcKjKs£ftfc'f W*— 9 IHtUt: lo© P^-^^;i/ 
FET ( M 4 ) £ 2o©N3^*;i/FET (M5 N M6) 3&«lSf!Jfc»«B*'tt'&-f Wt— * 
©2o©^ W*— *#Jfc^J2gSlc:&t*£*t*o 2^©-T Wt— *©pF<j&£C-CLK 
il f 3 oFETtt«#5yft* h 5 > y * 9 T* <g> >> > 51?fmM0S«fM© % © #33 6 tb £ . 
FET M3 £M6©>f— h Jdii^ISSIIi^mjE V a #SJijn£ ft> ^— hV— *IW*£E 
VGS t±g JEHMff. V at^So 

^^T-FETM 1 i:M2, £*VM4 fcM 5 #«E3fc© CMOS FET J; § 
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^fig-TSc FET M3fcM6li, ±B©-f C fctf IT 

teCfctK ^ n » A*CLKi«HiMlEV a fcft «NBrfctt»S§;**xT 

jfg3^{C> B[«iiaBDR:«bnSN^^*^FET©y-hV-^««JEVGS»:» 

-r* v-* b* w >M©««mjBE#te*a*-r. h+id» h w >«au vdsi±v- 

»FET©USV>fit«ffiWTft6Kx h'b-f >m$!tIDi£OT-& 'K VGS^FET 

©bsv%fflc«£Ew±*6>«vGs©jb#k«t. immmirzo 

g^FET© A^fi^©^* Csls C s 2 h lt> IR 2 S©H]SS0K:^SnfBA 
Vtc*>(D*m4mizm?-o i4E^ Sg2BJi:RI-©fi*«:*3iai:rai5«F^i: 
bfco 151^ ^ny^X*CLKi:bT3e?&«[*anifc*'&©SaEiaBD 

©»^a»*w-r. WTOiafc, ±lB©Csl> Cs2tctDraiE^4 

«E0iP6«HVT*"C*tt3ffi r 0j > mffiVTz>e>S£EVdd^T-*ISrS 1 J fcfc 
So ^t, *3Bb&^««EVTtiu EBWfCSSSiffi'C*!), Vdd©» 1 

^4S©>15EiSMJEVald^FET M 3 N M 6 © b * V^*JE i D &lS<Vdd 

«t d*-®^— s©«£Ea»aa:^*'ttTv>*fc<£^t-*o ^*o©«si2ib-r. 
^Dy^A*cLK©»a*s ro j, mffitfo (GNDmtfc) s^tSo £©£#. fet 

MHitX FET M21it7tfeD^ #-^C-CLK©m£E»Vdd (US rij ) 7f 
FET FET M5J±*>T-& ?K * D y * ffi*D-CLK© 

fiE&OV, teSti r 0j Cs l©mffi}i«C-CLK©«Et^b<Vdd 

-CfctK C s 2 ©«JEtt*P y^ffl#D-CLK©«ffifc«b<0V-C»3o 

^py^X*CLK©M*» r 0j fr£ Hj KWrSfc-frHu FET Ml»t 
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7 N FET M2i±*>tl£Zo * bT s FET M 3 ftSSEUfittJEV &T:M%.£tl 
^,^3El©li^SJE^^:^^"o Vdd-Tjfco&C s l©m,E&M2 N M3^iftb 

tjiiu ig3ia©m*«£E«fttTfS^*ns*«fl[T?«*aKfiiiiiia«K:tes 

L£l^mffVmT£:£tK ?izt>%, OTC-CLKomJEtt-JgKfffl (rA) ^ 
a«fcVmTift«. Z<Dti*. FET M4tit^ FET M 5 \±*7 IzM® b. 
Cs2iSM4*ISUtlt (BSHrB) mHVddfc3£m^nS 0 L^ot, 
W±(Z)if^t^ ^^n y ^aiijD-CLKti^'o y ^ A^7CLK<DS:^±ib s ?) Bfr&J; D 
rA+rB©— J£BSIH«fc::£*Jt* s S (US* 5 r 0j rij fcJg^-TS) c 

? v v ? xJjciKcommifi r ij r oj tsitsi^ fet miw 

FET M2\±*y £**)s Cs l#Ml*giltfi«fc (ISIHrB) «ffVdd 
fc*£«3*l*.o £©££. FET M4li^7s FET M5lit>tl^U FET M 
6 lilSillffiVa-e^ti^f 3 0©t^lffi#tt^^t^t^f»> Vdd 

^sn5t«i-eji*sRfiiiiiiiiaaciiit*^tt*ffiVTttTfcfts.tftt 
Ai-9D-cLK©«£Ett-««?ra (rA) gascvmTkfts. bfctfoT. 

JiU:©lMH-£ D.^n y ^m#D-CLKJ£^P y ^ A^CLK©3A-feT# D B3jft£ D 
rB+rAO— ^Wftfcir-feT* 5 * (mm& rij^f, roj fcjg^-TS) « 

£© £5 C^ 3Wi|SIBIDC^**ttfc^Dy ^X*CLKtt»SI*BlrA+TB©« 
ji*»H-C^ny^ffl*D-CLKfc«:*. ±I3©rA£: r BOfDfcfcjiJilSIH 

M 3 *iVM 6 © h* l/-f >««EID^y- hmffiVGSfc:^bV>3I3MMffiV a 
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SfcilSllSIHlTt±:fc£<&Dx «»lff* J ±#t*i:rli/M.<as. 

^B®A^masmJE©^b* s $»ot*m^©T^^-rsfe«)lc:i±. 
jB7H^^tJ«8ia©Wttfc«^T»il«E«ffiVa*»jE"r**»#*«« - 

^ b ^br* ®*e mm r fc-jfe ft a * s ftMWMffi* 1 *** n * » 
£ ©« was*- *wcfly*-r * asissgmjE fcsiMiagaipmm * a. 

».9HK1*V^ CLKI±*ov*A:*K 4l±CLK©X*^^7y.TI**-f 
^©3lSIel{^Dtl^-©^©»lll8Si J N1ffilfeD> £*,6*M1«llcaifc:!* 
OTtt(ftfflJttt«5 k»ffiiiiBID6*M1S*WK:LfcIil»©*H»fcX**ix*. 
V a * £ V3BEW»at*«BEV8l © ffl* * * - 

^tt^-fc^So*i^rat«ffiVs1*affiIiII»©«3SEW»«HVafcbTtt«& 

■rax«. &mm®ms<Dmmmm&m--£fr-&&2>° ^^^^ ^9Ei3*3tt 

s^ l^[5]gSDs©^l^^^*T1^^S i:^ M1©©«5£lil»©ffl*«^tt- yhOXti 
«-9J;DrlxH1*B-l»iai3BaE*ix«- *^ *©fcti#m-#fc. tt«lfc«»5^« 

^1 0HCx«l9BI©<ftffiib«a5*5©»fP»»«***"**o*l OBUckSi:^ 

' tefflitiis 5 R (t) fcNi«©«0tt;r?«* s (t) ©te*a 
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#*BI£ 0 fc ttW LfclM©«flEVo< 0 ) ilfc a . - ©Vo( 0 ) » ESSDOilSjEillE 
b # o t >ttffiH 0 = 2 7T CD t # ©Vo£ ¥M b fcit^m^ #3:^<fb 2 ftfcSfll 

mmit^xDmrn^mT^TUi / mtzttZo zz-ct b:clk©j«ij«^*s. 

$ S> £ * fc^SB 9 HOjKEraJB^-^iagSDLL 1 ©*«S©«JEIIIB&D T*<g> oTl 
A*iT3£DT-&Dsfc|i=3-©iSS£B#F^T##£n£o 1M) 

mm^mn^^ti^mmmmitmm^itiz^^-r-^m (=t/nd tts^ 
k.&mm-c%z° z-cDhi*, m^mmomtiz ^dssehhs ■©#tt* s *-fb bfc» 

JKttlB * - Jfc k * * * 5 JzJISEHilflff V a *S «fc V»M***ffi Vs1 
EX-0R(Exc1u8ive-0R)JB(ft«tt«**&tt^ R-S(Reset-Set) 7 U ^^Oyrt 

@^isii^d©«® ttm t * to t -r * it & «*x mmmmmm v a & r izm u t 
gs-rsjajwfctK ^©fc«)t3^m^BJT'{±m^©5S3iEiii^;i/-r[pii^^fflVN 

■c skew** 1 * we £ o 

m 1 0©ji52fiM!ll{^DLL245 < fc'y t DLL3*)±BBbfcDLL1 fcH Uttfls&*-***N 
aSEEKDs©*** 8 ***. «««Wia»0LL2, DLL3-C©«SEI$lffl^ 

r3{±|qI^tT/N2, T/N3t&5 0 
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BClli.N2,M3*M1<M2<ll3kf«. •6B(Dr-Va«tt|lW*«^ r1=T/M1 
tt. MM«EVa«*« (Va_min) fc«V>« (Va1) , T3=T/N3!±Vatf 
(Vajax) fcS£^« (Vs3) K^tW* r2= 

V62.V83i±.l86ia©Va«fttiai»J:©3jaifc*««HT?*5^ 1 < V81 ' r1) ^ P2(¥ ' 2 ! 
r2)> P3(Vs3, r3)Oi#iS^Itt4o 

#B a#4bit(b3 b2 bl bO)«to%Ba=0~15©»^*«fc«W"r*« « 1 3 Bit. 
fc»VVT. HUXttJI 1 Hklil5»M«E^*' g|, *' c * So 8t±5=ri/>>3>^© 

VB2tt*©IB©*'CM« V8l~Vs3|BttFET8KJ;o-Cl 5»«©«ffi»=^&^ 
5o fit, 5gOT^*JEVa{±. TJ-nmf^^9C^ti«^* 

' B a©tiMRC*"3^"CSB**** 1 '* 0 

ilS 0O®5Eil^mff^^ISlKMUX©ifr^«>3lJE^Si*^SffVs1 ^Vs2©IMi 
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fcVs3©IB*M*A* B a fc# bt MTC»W bfcm£E*> &.«H»X* Bat 

(23»*BT?OOO0) , P3fc»A-r*W«itt1B (23MIBT?1111) r P2fc»*t-« 
Rfitt A* BaiiO h 1 5© US ©ffi* ©S*fc"C & 3 o 
fg 1 4HBJ6BCT-V a«tt*7Bfc Itlffi^felS^r-iltA 

tt> 2 6, 2 7 It, 2 8 1 

~V«3fc*? V> fc^* OMMft** B a K»« MMm&mE. V a *t » . 

M«ffi^*H*IIUX©ia»*J» 1 5BDfc®r.*l BH^7HttN*-ir*iWFET. 

Jb»©J:*fc. JdWIlfc^Ttt. 5l>ftVMlM«T, tt^tWEO* 
*C«#-T * £fc ft < , M*X* B a fc* UT r o® 

(W 2 ) 

3 1tttttt*#ROJK(U 3 2tt«tti#2R©«fts 3 3l±S@I«A*Ba4X 
3 4ttWM«ffVa*«*r*W. 3 5 
■ b0~b3i*. iMAAiBaa^^rtt. 

* 1 6H©Wli*«ffi^*ia» HUXfc:fev,kT - **-S0~S3©*« (B a : 
0~15©163i?))t^bXm^Vs1-Vs3©^i«J^nfemH* s ^3 4^n2>c 

10 



WO 2004/017520 ^ r<^/JP2003/008648 

(ill) 





2il 


m 




JSSjUh oWtf. ^aJ- v ° 




h3 b2 b1 bO 




0 


n 


o 


o 


o 


Vs3 


1 




n 


n 


1 

1 


<15Vs3+Vs1>/16 


2 


n 
u 


n 


1 

1 


o 


<14Vs3+2Vsl)/16 


3 


u 


n 


I 


1 

1 


(13Vs3+3Vsl)/16 


4 


u 


I 


n 
u 


n 
u 


<12Vs3+4Vsl)/16 


5 


u 


1 


u 


i 
1 


(11Vs3+5Vsl)/16 


6 


u 


4 

1 


i 


n 
u 


<10Vs3+6Vsl)/16 


7 


0 


1 


1 


1 


(9Vs3+7Vs1)/16 


8 


1 


0 


0 


0 


<8Vs3+8Vsl)/16 


9 


1 


0 


0 


1 


(7Vs3+9Vs1)/16 


10 


1 


0 


1 


0 


<6Vs3+10Vs1>/16 


11 


1 


0 


1 


1 


(5Vs3+11Vs1>/16 


12 


1 


1 


0 


0 


(4Vs3+12Vsl)/16 


13 


1 


1 


0 


1 


(3Vs3+13Vsl)/16 


14 


1 


1 


1 


0 


(2Vs3+14Vs1>/16 


15 


1 


1 


1 


1 


<Vs3+15Vsl)/16 



R-2R^&£§£ £ & ISM i: © 

^©^{±. SHI 2HJ£:fett3* P^liflEVs2<DX?b>& s '&<. lfl^3fic^©iS^2 4T* 
7F£ti2>m&-?:$>Z>o B a=0#VS1, B a=15^Vs3fc^-T 5 o 

g§i 6mommmmmms.mmmmx\±, &tn3 u 32. ^^so~s3 

^FETT'^^S-^fc^"^^ C©3§-£\ LSI-fbb»V>FETMV>*^fct:J: 

mi 6mom.m3 i&Fmi*j&\sitm&m 1 7mfc^-roBi tm*, 1 oi± 

N^V*;i>FET\ 1 lfiP^-V^FET-e&So FETl 0 ©-F— h l±Vddfc|M*U FET 
1 l©y-M±GNDt:ai«-rSoFETl 0*«fcVFETl. 1 © h* W>tt**t 
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©Sift 3 2 *)FET-eMWtgT-S>^o 

SB^f.*! 8@*. 1 0, 1 2ttN:fir**FET. 1 K 1 3 ttP*1r**FET. 
14ft<f> ,W, 3 6, STtt^-fy^iR^MW^ 3 8tt*-f 
^iMB^ 3 9t**-f y^-©1D*HWII©A*JIH t "C**« 

'^3 9iP5»0i^i> «FET10*J:lFFET13©y-.bfc«l«U -f>^ 
_*%«SUfc«-9ttFETl l*J:tFFETl 2 ©*- h fc»*"r 5»FET 1 0*J;tf 
FET1 l©V-*fc K W>t**n*ft&*J£S***«rafc fcFET1 2:fcJ;7j t FET 

3 9 ©«*X*# r 1 j fft*>*Vdd©«ffi©»*. FET 1 0 *5«tTJ?FET 1 1 tfBr 
ft© JS»tt-C»31 U FET 1 2 £ «fc WET 1 3 7 k ft « • 3 9 ©OTA* #r 0 j 
f ft*)*6HD©«ffi©»^ FET 1 O^J^FETl Ltf*7«^ ^ET 1 2^^ 

feti 3#m£©«tfc«-e***-*- feti oz>*> 1 3 ©*»hm** **»«■*-* 

*1 6B©««3 2fc*-f ***1©*HI©fl*K **3 2fc*-f **-S2©*W 
©®S§. ^3 2fc****-S3©BW©H*M*vr*. * 1 8 IB © life £ * D 

«1 6IB©»Mi»«E^*ia»IIUXfc*B-*aat3 UH*£*03 2*il 
7 B©*A. ^3 2tX^f **-S0~S3©***fc*** 1 8 ■l?«J*Ufc»* 
2 OBfc^r. 16ttN****FET. 1 6 ttP^* **FETT**. 

sch^nrtiT^So i©««©»* v FETfcj:D»*n*a«#**« 

*©«jE*#tt**«©^ ■«t^*B a k W«tE V aOMtf, « 
' 1 6B©«««»mffi*l«B»MUX©»*2:ifc«bTtorfrKt'n*«^r*.c:© 

fc».' *^bj©^@k^^^^^^^^^^^^ 0K ^^^ a ^^ 
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(%mm 3 ) 

«MM3^ «K«lfc*»*t»'l 3B(0WiWfft*BWIlKt2IO. 

jg 2 i0Kl.315iW»«ff^lElB&HUX©«l*Kaia*w-r-»2 lBHfcfcWC. 
4 1IM«« 4 2. 4 3, 4 5, 4 7I±«2R©S^ 4 4a. 4 4 
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